Binding of acyl-CoA to liver fatty acid binding protein: effect on acyl-CoA synthesis.
The ability of purified rat liver and heart fatty acid binding proteins to bind oleoyl-CoA and modulate acyl-CoA synthesis by microsomal membranes was investigated. Using binding assays employing either Lipidex 1000 or multilamellar liposomes to sequester unbound ligand, rat liver but not rat heart fatty acid binding protein was shown to bind radiolabeled acyl CoA. Binding studies suggest that liver fatty acid binding protein has a single binding site acyl-CoA which is separate from the two binding sites for fatty acids. Experiments were then performed to determine how binding may influence acyl-CoA metabolism by liver microsomes or heart sarcoplasmic reticulum. Using liposomes as fatty acid donors, liver fatty acid binding protein stimulated acyl-CoA production, whereas that from heart did not stimulate production over control values. 14C-labeled fatty acid-fatty acid binding protein complexes were prepared, incubated with membranes, and acyl-CoA synthetase activity was determined. Up to 70% of the fatty acid could be converted to acyl-CoA in the presence of liver fatty acid binding protein but in the presence of heart fatty acid binding protein, only 45% of the fatty acid was converted. Liver but not heart fatty acid binding protein bound the acyl-CoA formed and removed it from the membranes. The amount of product formed was not changed by additional membrane, enzyme cofactors, or incubation time. Additional liver fatty acid binding protein was the only factor found that stimulated product formation. Acyl-CoA hydrolase activity was also shown in the absence of ATP and CoA. These studies suggest that liver fatty acid binding protein can increase the amount of acyl-CoA by binding this ligand, thereby removing it from the membrane and possibly aiding transport within the cell.